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Abstract 
The article discusses the problem of protecting the foundations of buildings and structures constructed on coastal bases and 
subject to destruction under the influence of abrasion and erosion-landslide processes. The problem is vital for the cities of the 
Southern Federal district. Almost all settlements on the banks of the Volgograd and Tsimlyansk reservoirs and the rivers Volga, 
Don and Ahtuba are situated in the hazardous areas. The results of a study of hydrological and geological conditions are based on 
the monitoring processing of the shores of reservoirs and rivers of the Volgograd region. The research is based on the application 
of new scientific and the methodological principles of lithomonitoring. The results of the research must have a methodical and 
information basis for the establishment and functioning of the monitoring system of ecological safety and protection of the 
coastal areas of the Volgograd region from destruction on the basis of GIS-technologies. 
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The problem of protecting the coastal bases of buildings and structures, subject to destruction under the influence 
of abrasion and erosion-landslide processes, are vital for the cities of the southern Federal district. In the hazardous 
area are almost all settlements on the banks of the Volgograd and Tsimlyansk reservoirs, rivers Volga, don and 
Ahtuba. The study of the dynamics of the process industry, the prediction of the further development of the process 
and scientific rationale of the draft shore protection works is an important economic problem with significant social, 
economic and environmental value.
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In the Volgograd region of abrasion and erosion-landslide processes are very active (up to 3–8 m/year) and cause 
significant damage to the building complex and municipal economy. In the area of erosion are both major cities 
(Volgograd, Volzhsky, Kamyshin), many coastal settlements, pumping stations, transport and energy facilities. The 
erosion of the banks of the Volga river as intensively developed on the right Bank and the left Bank. On the right 
bank in Volgograd these processes are inextricably linked to landslide deformations of slopes. According to 
available data the average rate of retreat of the right Bank as a result of erosion cutting is 0.3–0.5 m/year, reaching 
on separate sites 2.5 m/year. On the left bank of the Volga river, where is located the urban area, as well as valuable 
agricultural lands and various buildings, erosion processes are developing in the sand with much greater intensity, 
reaching up to 50–60 m/year.
Given this, the placement of any facilities in design and operation of existing facilities in the coastal zone must be 
carried out on the basis of monitoring of ecological safety, including monitoring the development of the process 
industry, the prediction of the further development of this process and the justification for shore protection.  
Monitoring processing of the shores of reservoirs and rivers in the Volgograd region in full were conducted by 
organizations of Ministry of Geology of the Russian Federation, but in the 90 years of observation have been 
drastically reduced due to inadequate funding, since 2002 he stopped completely. It was obvious that the 
information on the distribution and activity of the processes of industry is very necessary for making decisions on 
protection and maintenance of coastal areas. Considering a situation in 2007–2008 the task of the Committee of 
nature protection of the Volgograd region Administration vast complex monitoring researches on the banks of the 
Volgograd and Tsimlyansk reservoirs of the rivers Volga and Akhtuba fulfilled Volgograd State Architectural-
Building University under the leadership of doctor of geological-mineralogical Sciences, Professor M. A. Shubin.
The research is based on the application of new scientific and methodological principles. To them, in particular, 
are conceptual problems of lithomonitoring , and the use of GIS-technologies in the processing of data monitoring 
processes that affect the safe construction and operation of building complexes in the coastal zone.
Development problems of monitoring in Russia since the mid 70-ies of the last century is carried out mainly by 
experts-climatologists, among which is the generally accepted definition of Izrael Yu. A. [1]: "... monitoring is a 
system of observations, evaluation and forecast the state of the natural environment". In the literature in sufficient 
detail the objects, methods, and goals of monitoring, its functional structure, spatial-temporal scales, the principles 
of development and operation. In General, the objects of the global monitoring of the atmosphere, hydrosphere, 
lithosphere and biota, which in silos and departmental carry out the relevant services (ecological, 
hydrometeorological, water protection, mining, health, forestry, fisheries, hunting, etc.).
The study of the influence of technogenesis on the lithosphere has become a new area of geological science 
which was developed by our leading scientists S. L. Vendrov, V. I. Popov, E. M. Sergeev [2, 3, 4]. The problem of 
studying of changes of the geological environment dedicated to the fundamental works of G. K. Bondarik, 
Golodkowski G. A., Komarov I. S., F. V. Kotlov, V. D. Lomtadze, V. I. Osipov, V. T. Trofimov [5–12]. Modern 
theoretical principles of Engineering Geology as a science of the geological environment [4, 6], and especially 
Environmental Geology [12–17], its important role in the rational use of natural resources and protection of 
geological environment has led to the need of the organization of lithomonitoring as one of the systems for regional 
monitoring.
The results of these studies show that the construction and subsequent operation of hydraulic structures have a 
significant influence on the development of engineering-geological processes and require the organization of a 
system of lithomonitoring for observations, forecasts and managing the dynamics of their development. The concept 
of lithomonitoring developed in the works of V. K. Epishin [18, 19], V. T. Trofimov [12], M. A. Shubin [20–24] 
addresses issues of theoretical and practical design problems based on the transition from evaluation and forecast of 
changes of geological environment under the influence of engineering-economic activity to the programming 
control system and control changes its state. 
Regional level development of lithomonitoring is basic, because it provides a full implementation in the 
management of the geosystem of the information received from system field performance observations and 
information systems included in the programme for the region. At this level of anthropogenic impact can be 
measured in sufficient detail.
In substantial aspect evaluated here, primarily, anthropogenic impact, which together typically occupy a small 
area but are quite intense. In this regard, maps, legends and explication here well characterize the type, distribution 
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and intensity of anthropogenic impacts in different geological and climatic conditions. At this level are typically 
designed and optimized the network and methods of in-situ routine observations as well as formation of information 
systems. Finally, the transition to the local level allows us to perform a detailed parametric quantitative assessment 
of changes of the geological environment, detailing them for each process.
However, further development in lithomonitoring requires the development of new means and methods of 
accumulation, processing and delivery of information, based on the principles of geographic information systems 
(GIS). 
Formed in the Earth Sciences the term GIS is usually interpreted as an interactive information system for the 
collection, storage, access, display spatially organized data and focused on the possibility of adopting science-based 
management decisions [22]. 
The purpose of GIS is the assessment, prediction and management of environmental change that is consistent 
with the objectives of the monitoring the adopted concept. All stages of the development of GIS – from data 
collection, storage, conversion to information modeling and decision making in conjunction with software and 
technological tools are combined under the general name of geoinformation technologies (GIS – technologies). In 
accordance with these provisions, the paper applies traditional engineering-geological and geodetic methods for 
monitoring of processes and modern GIS-technologies for processing of observational data, their storage and use. 
First of all, it concerns mapping the distribution and activity of engineering-geological processes with the use of the 
methods of creation of digital maps and creation of cartographic data bank on the basis of the developed 
methodology, the structure and content of engineering geological maps.
The series of maps needed for the assessment of engineering-geological condition of the territory and monitoring, 
should provide the most complete and detailed display of the actual geotechnical information; geographically-
differentiated display of the dynamic parameters of the processes required to develop recommendations for the 
protection of territories and facilities; timeliness of information and the possibility of its renewal; maximum 
visibility maps, their accessibility to a wide range of users. 
The creation of digital cartographic base is the first phase of any compilation of thematic maps. Without dwelling 
on the description of methods of creating digital maps, we note only that the engineering-geological maps of 
reservoir sites and observations include the following layers: topographic base and the hydrographic network, 
genetic types and parameters of the slopes; stratigraphic and genetic complexes of surface sediments; the nature and 
form erosions. 
The basis of the developed database of GIS lithomonitoring for the Volgograd reservoir is a digital geotechnical 
map engineering geological conditions for the processing of banks of the Volgograd reservoir of the 1:500,000 
scale, for plots of observations – digital engineering-geological maps of scale 1:5000–1:10000.
In accordance with the programme of works on results of collecting materials and monitoring the generated 
digital thematic map open use the scale 1:5000–1:500000, constructed in accordance with the requirements to the 
structure of the cartographic data bank. Given the annual frequency with which the monitoring studies, they must 
constantly be on the plots allotted by the route inspections and instrumental observations to supplement the 
database. 
Obtained in the annual research data for each of layers are formed in geoinformation monitoring system industry 
hydraulic engineering complex of the Volgograd reservoir.
As a result of studying the dynamics of the processing of the Volgograd reservoir in 2007–2008, it was found that 
the maximum scour for the year noted on the site Peskovatka (5.60 m), intensively developing processing in the 
areas of acid peel this gentle peel, the Lower Balykley and Stepan Razin (up to 3 m/year). On the banks of the 
Tsimlyansk reservoir, the maximum rate of erosion measured on plots Vesioliy and Nagavski (3–7 m/year). 
Noticeably weaker developing processing on sections of Suvorov and Nidjniy Chir (0,8–2,2 m/year), and at last the 
process of recycling involves not only the abrasion, but the landslides of the block type.
It should be noted that the construction of protective structures without proper justification often leads to their 
weak technical efficiency, and often to deformation or complete destruction. 
Such processes are observed in the villages Kislovo and Vesioliy. Kislovo is a village on the left bank of the 
Volgograd reservoir in 155 kilometres North-East of Volgograd, and 15 km North-East from Bykovo. In 
geomorphological respect C. acid peel this gentle peel is located on a flat, nearly horizontal surface khvalyn terraces, 
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with small inclination (3°) in the direction of the reservoir. The surface of the coastal slope of the complicated small 
short ravines and gullies. 
Coastal escarpment of the reservoir are steep, almost vertical, with a small reduction to the Central part of the 
village. The height of the coastal terrace is 8.3 m in the North of the village, 3.2 m in the Central parts and 4–5 
meters in the southern part. 
Dwellings in the Northern and Central parts of the Kislovo is located at 30–50 m from the edge of the coastal 
escarpment, in the extreme South of the village on a much smaller distance: the house located on Quay street, are in 
the 12–20 m from the edge of the coastal terrace. On the marked section occurs in the processing of gardens and 
vegetable gardens 
Shore slope of the reservoir within the Kislovo is intensively destructed. The beach is sandy-clay; its width varies 
from 0.5 to 5 m. The crest of the coastal escarpment by a rough, serrated along the edge throughout marked open 
long cracks. At the foot of the scarp there are numerous landslides and debris with a volume of 5–30 m3, there are 
traces of processing: numerous niches, overhanging ledges, fallen trees, bushes, washed the roots of the trees. As a 
result of intensive irrigation of household plots is waterlogged sandy-clay rocks of the coastal slope, thereby 
increasing the speed of processing. 
In the central part of the village (St. Pugachev) along the coast was carried out backfilling and Bank protection 
concrete slabs, which turned out to be inefficient and heavily destroyed (fig. 1). 
 
 
Fig. 1. Destruction of shore protection structures 
Similar processes are observed on Tsimlyanskii reservoir. Village Vesioliy is located on the left Bank of the 
Tsimlyansk reservoir in Kotelnikovsky area, 25 km North-East of Kotelnikovo. In geomorphological respect to x. 
Fun is located on a relatively flat surface of terrace above the floodplain of the river don. The terrace surface is 
complicated by small depressions and gullies with gentle slopes, at a slight angle inclined in the direction of the 
reservoir. Surface elevations increase from North-East to South-West. Coastal ledge reservoir within the Village 
Vesioliy, almost vertical, its height in the northeastern part of the investigated territory is 0.5–1.0 m and gradually 
increases in a South-westerly direction up to 3–5 m. The beach is absent almost everywhere and only in 100–300 m 
to the South-West of the village is marked by a narrow (1–3) m sandy-loamy beach. 
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The geological structure of the coastal escarpment participate upper Quaternary alluvial deposits, represented by 
loam yellowish-brown, silty, with numerous calcareous inclusions. There are fewer brown clay, calcareous. At the 
foot of the coastal escarpment landslides are seen everywhere and scree clay rocks, overhanging eaves and 
vulnerable niche. At the edge of the water observed in the washed away trees and remnants of building materials 
from demolished structures. In the most dangerous zone, 20–30 m from the edge of the shores of the brick building 
of the district water intake structures (fig. 2). 
 
Fig.2. The destruction of the foundation of the pumping station 
It should be borne in mind that the strengthening of the banks of the reservoir is a complex engineering task and 
requires a detailed design study. The design of shore protection structures in areas with intense manifestations of 
abrasion and erosion-landslide processes should be preceded by: 
x monitoring the dynamics of development processes on coast of the equipped observation network; 
x analysis of economic and technical efficiency of existing or designed sites on data protection constructions; 
x preparation of electronic maps and databases on sites and stations in urban areas; 
x recommendations for the protection of coastal areas from the negative impacts of natural and anthropogenic 
processes in the construction complex. 
These works at a high scientific level can perform Volgograd State University of Architecture and Building. The 
results of the research must be methodical and information basis for the establishment and functioning of monitoring 
system of ecological safety and protection of the coastal areas of the Volgograd region from destruction on the basis 
of GIS-technologies. 
In conditions of economic crisis very important economic cost estimates for the construction of shore protection 
structures in relation to the cost of land and structures. Given the exceptionally high cost of shore protection (up to 
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100 million rubles per 1 running. Km) this assessment may provide very significant savings when replacing the 
shore protection on the transfer of structures from the hazard zone.
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